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er in The author of this paper accepts the postulate that historical Hf 
Buf- costs are inadequate as income determinants because they do not 
from give effect to changes in the value of the dollar since they were 
— incurred and concurs with those who would adjust costs for in- 


come determination through the use of price indices. However, 
he suggests use of specific price indices rather than an index of 
Steel general purchasing power and proposes further that effect be 





- Ala, given to technological developments by recognizing as current 
"haw cost the current productive equivalents of expired cost elements. 
Prum- 


en inadequacy of the recorded dollar costs of expired assets as 
a measure of the economic costs of revenue production be- 


thods, comes a dominant one in periods of extreme economic expansion 
— or contraction ; but it exists and surreptitiously decreases the utility 
celv! - 


of income determinations even in times of relatively stable eco- 
nomic conditions. It is a situation which has existed and will con- . 
tinue to exist so long as accountants, through necessity or choice, 


on of measure the result of the efforts of the business entity by matching 
iption “a ° ° 
cond- periodic revenues produced through operations with the recorded 


dollar costs of those assets of the entity which have expired in the 
production of such revenues. 


Inadequacies in Income Measurement 

Managements of industrial enterprises have been placed by ac- 
countants in the incongruous position of being forced to report in 
annual statements to stockholders and the general public a figure 
represented to be as accurate as possible a measure of the annual 
income of the enterprise, while, at the same time, by supple- 
mentary comments, they endeavor to prove to the reader that this 
teported figure bears, in many cases, little or no similarity to the 
enterprise income it supposedly measures. The reporting of enter- 
prise money income by the accountant has played no small part 
in stimulating the wage demands of labor groups, extra dividend 
demands by investors, and the allegations by various members of 


governmental bodies that corporate incomes should be taxed more 
heavily. 
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In the heat of the situation created by reports of enterprise 
income based upon present accepted accounting standards, account- 
ants have reacted today just as they have under similar circum- 
stances in the past. The majority, for diverse reasons, have 
counseled adherence to present accepted accounting standards, 
preferring the continuance of a method of income determination 
which utilizes to the greatest extent possible the objective evi- 
dence of recorded dollar costs, even though such a measure of 
income may neither approximate nor be capable of conversion 
into a measure that meets the needs of those who are to use these 
statements. A few, aware of their responsibilities, have en- 
deavored to find new methods of recording costs or utilizing index 
numbers for cost conversions that will determine a measure of 
income which meets the needs of management, the investor, and 
the general public. 

Need for Agreement on Concept of Income 

Many of the suggestions propounded by the latter group 
possess considerable merit. Unfortunately, these suggestions for 
the most part have,-heretofore, been of limited scope and have 
never been developed beyond their original stage. It is to be feared 
- that, as in the past, the elapse of time will diminish the urgency 
of the situation and the meritorious beginnings of a concerted 
effort toward the solution of the problem will be swept aside. 

If we are ever to realize progress to the procedural stage in the 
development of new accounting standards that will rectify the 
shortcomings of those in use at the present time, the first step 
must be a clear designation of the concept of income desired, 
a model of a statement which would determine such income, and 
an outline of the theoretical methods of determination of the costs 
and revenues to be presented thereunon. It is the goal of this 
paper to make progress toward such an end. 

Basic Assumptions of Accounting 

Accounting has as its basic purpose the recording, analysis, and 
presentation of financial data concerning a business enterprise in 
such a manner as to meet the needs of management, investors, 
and the general public. As practiced at present, it is founded 
upon several basic premises which are in and of themselves 
assumptions of varying degrees of validity. 

The business entity is assumed to be an institution separate and 
distinct from all associated groups. In most instances, this assump- 
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tion is founded upon managerial or legal fact. Its continuance 
under any new scheme of accounting is felt to be justified on the 
basis of the utility of the clear separation of the activities of the 
business entity from the activities of related groups. Indefinite con- 
tinuance of operations of the institution is likewise presumed. 
This concept of the going concern is in keeping with the normal 
situation to be found in our economic society. Liquidation is the 
exception rather than the rule. No assumption beyond mere con- 
tinuance of the operations of the enterprise is made. Contraction 
or expansion of operations comes only as the result of managerial 
decisions. Ordinarily the fiscal year is, and should be retained as 
the ordinary period of measurement of enterprise income. 

It is the assumption that cost and revenue are measured by cash 
or its equivalent exchanged at the time the transaction takes place, 
together with the attendant assumption that a dollar of measure 
at any time is the equivalent of a dollar of measure at any past or 
future time, that must be modified in keeping with a revised con- 
cept of income. Income, for reasons to follow, will be defined as 
the excess of revenue over associated costs, as those costs are de- 
fined under the new scheme. 

As a result of the use of present accounting standards predi- 
cated upon the unmodified assumptions previously outlined, ac- 
countants have measured present enterprise income solely in terms 
of the excess of dollars or their equivalent provided through 
the revenue stream over the historical cost dollars of the goods and 
services embodied in or associated with the product sold. If the 
revenue stream does not prove adequate to exceed the associated 
costs, a loss is reported. This concept of income or loss is simply a 
monetary measurement under which all dollars are assumed 
to be homogeneous. 

Of course the mere fact that present accounting standards de- 
velop an income figure that is solely a dollar measure of this con- 
cept is not sufficient grounds for the rejection of this method of 
measurement. The basic test of the validity of this or any other 
method of measurement of income is whether or not the income 
figure, as exhibited, does in effect meet, to the highest degree at- 
tainable, the needs of those groups interested in the enterprise and 
for whom the accountant practices his art. In this respect it 
should be noted that the fact that a method of income determina- 
tion is inapplicable at the present time, because procedures have not 
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been developed allowing its usage, is simply an argument for the 
development and refinement of such procedures. 


Needs of the Investor 

A business enterprise capable of carrying on productive opera- 
tions cannot spring from a vacuum. Originally there must exist 
an individual or individuals who possess, for the most part, funds 
representing general claims on goods and services (i.e. gen- 
eral purchasing power). The decision by a group of such 
individuals to commit all or a portion of such funds to the 
control of a second group of individuals is predicated upon the 
decision by each individual investor that, considering the attendant 
risks, this particular disposition of his savings will maximize 
future income from these savings. The stream of future personal 
income that each investor envisions at the time of investment is 
measured by him in terms of dollars having the same general pur- 
chasing power as those that he invests. 

However, the investor as a member of a group of individuals 
has committed his funds to the control of a second group, the 
management of the existent or projected enterprise, because it 
is his belief that under the administration of the second group 
he will accomplish his principal aim. This determination and 
resultant decision by the investor group as a whole has been based 
upon an implicit or explicit agreement between them and the 
management that such funds will be utilized for the purpose of 
procuring goods and services of such specific types as are re- 
quired in the planned production and distribution of the salable 
end product of the enterprise. It is by means of this particular 
activity, the planned production and distribution of a specific 
end product, that the investor group anticipates that it will maxi- 
mize its future personal income. For this reason and as will be 
pointed out later the individual investor is best served by that 
concept of income which most effectively measures the degree to 
which management has discharged its trust. This involves the 
matching of revenue with costs measured in terms of current 
dollars of specific xather than general purchasing power. 





Needs of Management 
The transferred funds which, in the hands of the investor, 
originally represented general purchasing power, once entrusted 
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to the management for a specific purpose become, in effect, funds 
possessing, in so far as the management is concerned, solely 
specific purchasing power measured in terms of current prices of 
the goods and services needed to conduct the planned operations 
of the enterprise. It is the responsibility of the management to 
invest these funds in those particular types of goods and services. 
As these specific goods and services are converted into units of 
saleable product, it is the further responsibility of such manage- 
ment to secure in exchange for the product an aggregate of dol- 
lars possessing, at the moment of exchange, specific purchasing 
power equal to that originally entrusted to it and invested in the 
goods and services embodied in or associated with the product sold, 
plus an additional amount of dollars sufficient in general purchas- 
ing power to meet the income expectations of the investor group 
as a whole. For this reason, management has need of a system 
of accounting that will measure in the above terms the degree to 
which it has discharged its responsibilities to the investor. 

For management purposes, then, the costs to be associated with 
revenue should be expressed in dollars having specific purchasing 
power at the time of sale equal to that possessed by the original 
funds invested in the goods and services embodied in or associated 
with the product sold. The sole measure of such a cost would be 
the market price of an equal amount of such goods or services 
or their productive equivalents at the time of the sale. Such a 
measure of cost will hereafter be designated as the current cost 
of such goods and services. 

To the investor group this measure of enterprise income should 
partially fulfill its needs. The current costs associated with rev- 
enue are to the investor representative of the original funds en- 
trusted to the management, and they must be maintained and 
judiciously reinvested by management in additional goods and 
services if operations are to continue and anticipated future in- 
come secured. The residual cash or its’equivalent as measured by 
the excess of revenue over current costs is a measure of enter- 
prise income that partially fulfills the needs of the investor group. 

These current dollars of reported enterprise income must be 
adjusted by the investor himself, through the use of an index 
of general purchasing power in order to secure for his needs a 
measure of personal income in dollars having the same purchas- 
ing power as those of his original investment. In this way the 
resulting enterprise income figure after such adjustment may 
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be compared to his standard of anticipated personal income and 
the accomplishment determined. As an individual, the investor 
is capable of divesting himself of his investment, securing in 
return dollars of general purchasing power reflecting those re- 
ported in the initial enterprise income figure. With these dollars, 
if he so desires, he can make an alternative investment. 

The aims, then, of the investor are embodied in the concept 
of the maintenance by the enterprise of its specific purchasing 
power and the maximization of its income, which to him is the 
excess of revenue over costs measured in terms of dollars of 
specific purchasing power (i.e. current costs). This aim is the 
same for management and it is the responsibility entrusted to man- 
agement for which it is accountable to the stockholders. 


The General Public 

Does a measurement of income in the above manner meet the 
needs of the general public? An answer in the affirmative would 
seem to be warranted. Current cost measurements emphasize the 
importance of an aggregate of physical capital rather than an 
aggregate of dollars. The public as a whole should be aware of the 
paramount importance of aggregates of physical capital and the 
increases and decreases in such aggregates occasioned by eco- 
nomic activities. It is only by increases in aggregates of physical 
capital and their resultant productivity that the general standard 
of living of the society as a whole can be raised. 


Historical Costs Do Not Measure Up 


By definition, recorded dollar costs, as now employed under 
present accepted accounting standards, are not a measure of cur- 
rent costs. It follows, then, that enterprise income as now meas- 
ured through the use of recorded dollar costs is not the measure 
of enterprise income required to meet the needs of these three 
associated groups. It is true that if, in the long run, economic 
conditions should remain stable and, as will be discussed below, 
technological development stagnates, then recorded dollar costs 
would for the most part approximate the required current costs. 
The important consideration is that such conditions have never and 
in all probability will never exist. Therefore, the continuing use 
by accountants of recorded dollar costs in the determination of 
enterprise income is in direct contradiction to the purpose of ac- 
counting. What is required now is a modification of present 
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accepted accounting standards and the development of attendant 
procedures which will permit the accountant to determine enter- 
prise income by the use of current costs. 


Use of Specific Price Indices Contemplated 


There is in existence at the present time a system of accounting 
which expresses recorded dollar costs in terms of current dollars. 
Presented in 1936, it is embodied in a volume entitled “Stabilized 
Accountant” by H. W. Sweeney, published in that year. This 
system, termed stabilized or common dollar accounting, uses for 
its principal tool of cost measurement, an index of general pur- 
chasing power applied to recorded dollar costs in order to express 
them in terms of dollars of general purchasing power equivalent 
to those measured by the revenue figure. The measuring of enter- 
prise income in this manner implies that both management and 
the investor group are interested in securing through revenue pro- 
ducing transactions, an aggregate of dollars sufficient to equal the 
general purchasing power of the dollars invested in the specific 
types of productive goods and services, embodied in or associated 
with the product sold. 

This emphasis upon the maintenance of general purchasing 
power ignores the aims of the investor group and management. 
As has been pointed out in discussion of the aims of both groups, 
the investor group is interested in the maintenance of a stream 
of future enterprise income as well as its present procurement. 
This anticipated stream of future income from the enterprise is 
predicated upon the assumption by the investor that the enter- 
prise will continue to produce and sell specific products. If the 
continuity of such operations is to be provided for and the future 
income anticipated by the investor secured, it is necessary that 
the specific purchasing power of the enterprise with respect to the 
actual productive goods and services needed to continue planned 
operations, be maintained. Present income of the enterprise, in so 
far as the investor is concerned, can be measured only after the 
specific purchasing power needed for planned future opérations 
has been secured from the revenue stream. The maintenance of 
this specific purchasing power is part of the responsibility of 
management for which it is accountable to the investor group. 

It is upon this basis that the validity of the stabilized accounting 
or common dollar approach is denied. The degree to which the 
Management has been successful in maintaining, through opera- 
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tions, the specific purchasing power of the enterprise, can only 
be measured by the use of a series of specific price indices, each 
limited to a measurement of the changes in price of one specific 
good or service, rather than a single general index. It should be 
obvious that, at best, the results obtainable through the substi- 
tution of a weighted general index of prices would be only a 
rough approximation of the required measure and, in many in- 
stances, because of the substantial variations normally found be- 
tween the prices of specific goods and services and the general 
level of prices, a serious error in income detertnination might very 
well result from the use of this index. 

The general price index has utility for the individual investor. 
As previously discussed, once enterprise income has been deter- 
mined by the use of specific price indices for the purpose of 
measuring cost (i.e. current costs) the individual investor should 
convert these current dollars of enterprise income to dollars of the 
same general purchasing power as those he originally invested in 
the enterprise. 


Administration of Income Not Involved 


It is unfortunate that in the past, the current cost approach to 
the problem of income determination has been described as an 
endeavor by the accountant to measure costs to be associated 
with revenue, in terms of the replacement prices of the specific 
goods and services the costs of which are being measured. This 
explanation in itself is not in error but inadequate further ex- 
planation of the statement has lead to the belief by some account- 
ants that what is in effect being estimated here is the future price 
of replacing the specific good or service at the time when manage- 
ment decides that physical replacement is warranted. This mis- 
taken idea has given rise to condemnation of the approach by 
certain writers on the grounds that the accountant, under such a 
system of accounting, is assuming the function of income ad- 
ministration rather than contenting himself with the problem 
of income determination. 

This particular criticism of the current cost approach is un- 
justified. Under the method of income determination utilizing 
current costs, it remains the prerogative of management to decide 
the time and the manner in which existing and expired produc- 
tive facilities will be replaced. The accountant is merely measur- 
ing the costs to be associated with revenue in terms of the specific 
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purchasing power invested in the goods and services expiring in 







































: the production of such revenue. The function of measurement 
fic of such specific purchasing power, by reference to the price 
sal upon the market at the time of sale of an amount of specific goods 
5. and services equal to those embodied in or associated with the 
product sold, has nothing to do with the process of physical re- 
: placement of such items. Even if we should assume the infinite 
ve divisibility of the factors of production so that management could, 
-al if it so desired, procure at the time of sale an amount of specific 
goods and services equivalent to those sold, there is nothing in the 
:: current cost approach that would necessitate such replacement. 
a Physical replacement can only be accomplished by management’s 
m: decision to do so. 
a In line with the above discussion, attention should be drawn 
Pr to the fact that measurement of the cost of such items as deprecia- 
h tion will not provide funds for future replacement. This is true 
s whether we employ the historical or current cost approach. The 
provision for the availability of sufficient funds at the time re- 
quired is part of the administrative duty of management, and is 
in no way related to the income determination function of the 
accountant. 
to 
* Current Cost Includes Concept of Cost of Productive Equivalents 
ws The procedure for the determination of periodic income under 
his the current cost approach differs from such determinations made 
me under the historical cost method only in the manner in which the 
< costs to be associated with revenue are measured. Enterprise in- 
ron come is defined as the excess of periodic revenue over the asso- 
pe ciated costs. Revenue recognized on the sale basis is measured 
ig by the cash or its equivalent in physical assets secured by the 
by enterprise at the time of transfer of the end product of operations 
oe to the customer. Though recognition of revenue will ordinarily be 
ve on the sale basis, the substitution of the production or cash basis 
aa may, under special circumstances, be justified. 

Measurement of current costs will normally call for the deter- 
ms mination by the accouritant, at the time of sale, of the current 
= price on those markets normally known and available to the en- 
ide terprise of an amount of specific goods and services equivalent 

to those embodied in or associated with the product sold. It 





should be noted here that the term, equivalent, includes those 
goods and services available on the market at the time of sale, 
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which, though not physically identical to the goods and services 
embodied in or associated with the product sold, are their produc- 
tive equivalents. It is by means of this latter approach to the 
measurement of current costs that allowance is made for tech- 
nological improvement in the factors of production. 

In the case of the labor element, this consideration of the pro- 
ductive equivalent will not arise too often but in the case of ma- 
terials and especially the machines of production, it may be the 
principal consideration. If, for example, there should exist on 
the market at the time of sale a new material that is an effective 
substitute for the present material employed by the enterprise 
and the management indicates that in the future this new material 
will be substituted for the material now in use because of its lower 
current price, then this new material is in effect the productive 
equivalent of the material now employed. In measuring the cur- 
rent cost of the material now embodied in or associated with the 
product sold, the accountant should, under such circumstances, 
utilize the current price of an equivalent amount of the new 
material. 

Likewise, if a machine now possessed by the company has been 
supplanted on the market by a new and more efficient machine 
which renders units of service identical to those now rendered by 
the present machine, then the current costs of the productive 
equivalent of the services of the present machine are the current 
costs of depreciation on the available new machine. It will often 
be necessary for the accountant to adjust the current costs of 
depreciation, as computed on the basis of the new machine, in 
order to reflect the ability of the enterprise, because of capacity 
considerations, to normally utilize only a certain proportion of its 
productive output. 

The failure on the part of accountants to consider the possi- 
bility of the existence of productive equivalents and to continue 
the measurement of current costs on the basis of the current mar- 
ket price of the physically identical goods and services available 
on the market at the time of sale, may result in the overstatement 
of current costs and the understatement of enterprise income. 
This will be the case in those instances where management has 
ascertained that technological improvements have resulted in mak- 
ing available on the market at the time of sale, equivalent produc- 
tive factors having a lower current price or a higher efficiency, 
sufficient to offset a higher current price. To make the assumption 

































1037 





MAY 15, 1949 


that the level of technology is static admittedly simpiifies the 
process of measuring current costs but the ignoring of reality on 
the part of those who would develop this approach, leaves it open 
to criticism similar to that levelled at present accepted accounting 
standards, i.e. unrealistic income determinations. The fact is 
that the seriousness of the error in income determination here, 
rather than being magnified in periods of both rapid price fluctua- 
tions and technological change as is the case with present accepted 
accounting standards, would be confined solely to periods of the 


latter type. 


Toward True Measurement of Income 


The failure today of present accepted accounting standards to 
provide a useful measure of periodic enterprise income is occa- 
sioned by a fallacious assumption underlying these standards. The 
presumption that a dollar of measure possesses a constant value 
constitutes the primary reason why accounting has never fulfilled, 
to the highest attainable degree, its basic purpose. If accounting 
is to continue as the principal method of measurement of the 
results of periodic enterprise activity, a new approach to the 
problem of cost measurement must be instituted. This approach 
must provide a measure of the enterprise income that is in keep- 
ing with the needs of the investor, management, and the general 
public. What these associated groups need is a measure of the 
degree of attainment of their aims. 

The aim of the investor is embodied in the stream of anticipated 
future personal income expected from his investment. He envi- 
sions such income in terms of dollars of general purchasing 
power equal to those he invests. Once the savings of the investor 
have been transferred to the control of management, however, 
they become funds possessing specific purchasing power measured 
in terms of the current prices of the productive goods and serv- 
ices needed to carry on the planned operations of the business. 
This is because the investor group has based its anticipation of fu- 
ture income upon the presumption that it will be secured by 
future production and distribution of the planned specific end 
product of the operations of the enterprise. The maintenance 


_ Of this specific purchasing power of the enterprise is of paramount 


importance to the investor group, for it is only through such 
maintenance that planned future operations can be conducted and 
anticipated future income secured. To the investor, periodic in- 
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come of the enterprise can be measured in current dollars, only 
after a portion of the cash or its equivalent, equal in specific pur- 
chasing power to the funds originally invested in the productive 
goods and services embodied in or associated with the end product 
sold, or their current productive equivalents, has been segregated 
from the total of cash or its equivalent provided by the revenue 
stream. The aggregate of dollars of such specific purchasing 
power, a measure of the cost to be associated with revenue, can 
best be determined at the time of sale by reference to the current 
prices, i.e. current costs, on the market of similar goods or 
services or their productive equivalents. 

It is management’s responsibility to carry out the planned oper- 
ations of the enterprise, and it is accountable to the stockholder 
group on the above basis for the discharge of this responsibility. 
The emphasis upon measuring income, as the excess of revenue 
over current costs, is in keeping with the aims of the general 
public, for the public is, or should be, primarily interested in the 
maintenance of specific purchasing power by the economy as a 
whole, as it is a direct measure of the maintenance of physical 
capital which makes possible the retention of the present stand- 
ard of living. Thus, the measure of enterprise income that meets 
the needs of these groups can only be provided by the matching 
of revenue with current costs. Other methods such as stabilized 
accounting will not provide the required measure. 

Accountants at present, it would seem, face a choice. They 
can continue to adhere to present accepted standards making no 
endeavor to remedy their shortcomings, thereby continuing indefi- 
nitely accounting’s present major contribution to the confusion 
surrounding all attempts to measure the results of business activ- 
ity, or they can begin a concerted effort to develop procedures 
that will enable them to measure current costs for the purpose 
of realistic income determination. The expression of fears that 
objective procedures accomplishing such an end will never be 
developed have no validity here. The fact is that we must try, by 
every means humanly possible, to develop such procedure. It is 
high time that accountants in general substitute for their present 
doubts and fears on this matter a new attitude which recognizes 
that methods to attain objectives essential to the well-being of 
society seldom if ever fail to appear when the search for them is 
truly diligent. 
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PRODUCTION AND INVENTORY CONTROL IN A STEEL 
ROLLING MILL 


by MILTON B. FROHN, 


Works Accountant, Republic Steel Corp., 
Alabama City, Ala. 


Production control underlies operating economy and customer 
service and is one of the principal props of inventory control and 
accurate costing. The present article sets forth a closely knit pro- 
duction control system which keeps tabs on individual “lifts” of 
steel from operation to operation and renders production per- 
formance in each depariment readily available through daily re- 


ports. 


RODUCTION and inventory control has always been essen- 

tial to a sound, profitable business, but today in an inflationary 
period it is especially needed because of its usefulness in main- 
taining a minimum inventory investment consistent with good 
operating practice. By “production and inventory control” is 
meant any system or device designed to insure the flow of mate- 
rials (raw, semi-finished, and finished) through the plant in the 


most economical way feasible. The problem is a dual one in that 
it is essential to and requires the active participation of both 
the operating and the accounting departments. It is essential to 
the operating department for its importance in solving the prob- 
lems of warehousing space, machine loading, ordering, shipping, 
product identification, etc. The accounting department finds it 
useful for production recording and verification, bonus compu- 


tation, physical inventory taking, etc. 


Complexities Arise W bere Product Identification Is Difficult 

Once it is determined that a system of production and inventory 
control is desirable (and in almost all cases it would be), the 
problem becomes one of establishing a system that will contain the 
desired benefits without entailing undue complication. Of, course, 
purely from an accounting standpoint, it would be highly desir- 
able to produce an entire customer’s order without delay between 
processes and without division of production between like ma- 
chines. However, in most cases it is not practicable to do this from 
a4 production standpoint. The system must be tailored to produc- 
tion practices and requirements. The accounting benefits often 


1039 





1040 N.A.C.A. BULLETIN — 


appear as by-products. In situations that do not involve com- 
plex problems of product identification the task of devising a 
workable system may not be so difficult. However, where a wide 
variety of products outwardly similar in physical and chemical. 
characteristics is produced, the problem becomes much more 
complex. 

Specifically, our case here concerns a mill producing flat rolled 
steel products. It receives its principal raw material from a sister 
mill, which it first hot rolls into sheets—a saleable product in 
themselves. However, these may in turn be cold rolled, and an- 
nealed, and/or galvanized, and corrugated. At each step in the 
processing chain a new product appears which may be an end 
product or may be used as raw material for further processing. 

Products are produced to customer order and specification. 
The specifications (of which there are hundreds) details the 
kind of steel, the treatments necessary, and the tolerances for 
size,, flatness, and coating. The specification is the basis for product 
costing and inventory control. Shipment of finished product nor- 
mally occurs immediately after its production and the stocking of 
raw materials is determined largely on the basis of immediate 
production schedules. 


Control Problem Centers on W ork in Process 

Under these circumstances, although the control of both raw 
and finished material inventories is important and requires atten- 
tion, it is the work-in-process inventory which demands dynamic 
control. Prior to reaching the finishing operations the products 
are processed on one of four primary producing units, each with 
a different cost. Many of the finished products can be produced 
on either of two (or sometimes more) of these primary units as 
their size and gauge ranges overlap. Product is conveyed through 
the plant by overhead cranes and individual pieces of one order 
are stacked into packages known as “lifts.” Since the products 
are similar in appearance but are unlike in physical and chemical 
properties, it is essential to identify accurately each “lift” through 
each operation from the primary producing unit until it is shipped. 
In fact, the industry selected for this case study was chosen be- 
cause of the complexities encountered in providing positive identi- 
fication of products which look alike, but are entirely different 
because of physical and eet specifications and finishing 
treatments. 
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The system described herein, the principles of which are ap- 
plicable to all industries, was designed to control inventories, 
produce one set of figures to serve accounting requirements, and 
also provide the information necessary for effective production 
planning and control. In designing this system, there were two 
objectives : . 

1. To provide a practical and economical method for ob- 
taining the basic information. 

2. To summarize the information quickly so that it would 
be readily available to those responsible for planning 
operations and for controlling production. 


Initiating Production Control: T be Rolling Schedule 

The initial step in the production planning process is the prepa- 
ration of the rolling schedule. Since the product is specialized 
and produced to customer orders, the rolling schedule of produc- 
tion is based on the shipping schedule prepared by the sales de- 
partment. The rolling schedule, an example of which is shown 
as Exhibit 1, serves as a work order for all processing and ship- 
ping operations involved and provides all essential information 
such as order number, customer name, number of pieces, size, 
gauge, tolerances, promised date, etc. Although the rolling sched- 
ule may deal with several products, only one is illustrated in 
Exhibit 1, so that the production control principles applicable to 
subsequent phases of manufacture may be more easily followed. 
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The schedule is prepared by the operating department and copies 
are sent to the accounting department and to each processing 
point through which the product must pass on its way through 
the mill. In the selected example in Exhibit 1 these would be: 
. Coil shears, where raw material is cut to size necessary 
for processing into finished product. 
. Hot rolling mills, where raw material is rolled to thick- 
ness and sheared to size. 
. Cold rolling, where the sheets are flattened and smoothed. 
. Annealing, where sheets are heat-treated to desired soft- 
ness. 
. Galvanizing, where zinc coating is applied to produce 
galvanized sheets. 
Corrugating, where the galvanized sheets are corrugated. 
It will be observed in the section of the schedule captioned 
“Cut Coils” that 708 pieces are to be cut, as each piece will pro- 
duce two sheets. This provides for a total of 1,416 finished 
sheets, whereas only 1,344 pieces are covered by the order for 
finished product. This excess is to insure full delivery after 
scrapping or cutting down to smaller size any sheets which may 
be rejected or damaged during processing. 


Operation Progress Reporis 


As maintenance of the identity of the material through the 
various processes is of prime importance and as establishment 
and maintenance of current process data is also closely tied in 
with production progress and control, it will be well at this point 
to describe the identification system which is the keystone around 
which production and inventory controls are built. This system 
culminates in a Progress Record (Exhibit 2) which is the reverse 
side of a material identification card having one or more paper 
flaps attacaed, two of which are also illustrated in Exhibit 2. The 
flaps ar: (and are imprinted as) operation progress reports from 
which data is posted to the progress record. It must be borne in 
mind that in actual use the flaps rest one above the other. 

The forms illustrated by Exhibit 2 are also called product 
assembly cards and are printed in several series, all identical except 
for the “Treatment Specified” section, and prenumbered in each 
series to identify each “lift” of steel—each flap of a set bearing 
the same serial number. The number of paper flaps attached to 
sets of each series is governed by the number of process points 
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necessary to meet the specification of processes through which , 


the material must pass. The cards and flaps comprising each as- 
sembly are printed in various colors to designate the several initial 
processing points. For example, if the initial process is hot roll- 
ing, an assembly of the color denoting hot rolling is prepared 
with sufficient flaps for use in reporting progress by each process- 
ing center according to the treatment specified in the rolling 
schedule. 

To expedite preparation of these progress reports in the shop 
and to minimize errors, the central accounting office types all 
pertinent information that appears on the rolling schedule. As the 
form assembly is provided with “snap out” carbons, this informa- 
tion appears on all flaps and on the identification card. The form 
assemblies are then sent to the indicated initial processing centers. 

At the initial processing center, the weighman files the form 
assemblies by rolling schedule number and, as the material is 
processed, he completes the flap showing production information 
for initial process down to section “Consumption,” detaches it, 
and places the remainder of the form assembly with the material 
that is to be further processed. As the material passes through 
each subsequent process, the paper flap for that process is com- 


pleted by the weighman as to the results of that process and’ 


detached. However, proper notation is also made on the progress 
record, which accompanies the “lift” the whole way, by carrying 
up information from the flaps. 

After record is made as to each process, the flap for the process 
detached, and the remainder of the assembly secured to the ma- 
terial to accompany it to the next scheduled operation, the retained 
flap is used as the basis for posting the production report of the 
process center as well as a posting medium for an inventory control 
record (later described under production recording). This same 
procedure is followed until the material passes through all sched- 
uled operations and is ready for shipment to customer. The ma- 
terial identification card remaining with the material thus shows, 
at all times, the treatment history of the material as well as the 
scheduled treatments remaining. This serves to identify com- 
pletely the particular item of inventory to which it is attached. 


Production Reports 


At each process production is recorded, usually after the product 
has been weighed. Such recording not only establishes the pro- 
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duction of the process department but, as the names and badge 
numbers of the employees who did the work are shown, the Time 
and Production Report (Exhibit 3) also provides the means for 
computing the payment of wages where the employees’ earnings 
are on an incentive or piecework basis. Delay time is also shown 
for use in judging production efficiency. While each of the 
processing departments are slightly different from others, they are 
basically the same. For that reason, Exhibit 3 serves to illustrate 
the report used for recording production in the plant as a whole. 

After production is recorded in the process department, there 
remains the job of accumulating the production data by rolling 
scheduled number and by each process. This function is performed 
in the plant general office through use of a Production in Progress 
and Inventory Control shown as Exhibit 4. One sheet is pre- 
pared in blank for each schedule number and the related rolling 
schedule is reproduced by hektograph process in the lower right- 
hand corner of the report. The reports are then filed in a ring 
binder in schedule number order. They are posted from the 
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paper flaps (detached in the process departments as described 
earlier) which are received in the general office attached to the 
department’s time and production report for the day. Thus the 
production shown on the progress and inventory control completes 
the circle and furnishes full control as to: (1) scheduled pro- 
duction, (2) production in progress, and (3) finished products. 

As process information is posted each day, this control report 
serves many useful purposes, the most important being: 

. Shows status of treatments or processes on an entire roll- 
ing schedule number. 

. Assists in expediting material through the processes to 
the finished state. 

. Furnishes perpetual inventory record, by processes, of all 
in process and finished material. 

. Furnishes information as to excess production, permitting 
immediate application to other orders. 

Until the time of shipment and until disposition is made of ex- 
cess production, if any, the inventory control pages for each roll- 
ing schedule number are filed in a binder with appropriate indexes 
as to kind of product, size, etc., making the information readily 
available for operating and accounting reference of any sort. 

Production by processes presents only a recapping problem. 
All pertinent information on paper flaps for a‘ given process 
(such as weight of good product, scrap, etc.), is tabulated by 
necessary major and secondary product groupings and the grand 
total for a period verified by comparison with the total of the time 
and production reports of the same process for the same period. 


Basic Data for Cost Reporting 


It will be observed that the use of the flaps (Exhibit 1) for 
each processing department permits flexibility as to compilation 
of reports from primary source data. As previously mentioned, 
production reports are prepared for all production and are accom- 
panied by operation progress reports as supporting data. This 
data is audited and posted by individual items to the inventory 
control record. All basic data has now been developed and re- 
corded, and the final application thereof consists of its utilization 
as a medium for compiling units of production by desired classi- 
fications for budget computation purposes. The unit ticket 
method is especially advantageous in this respect inasmuch as it 
tliminates the necessity for manual tabulation. It is discussed 
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briefly at this point to illustrate its application and _ utilization 
through the entire accounting process. 

The flaps are sorted daily by budget factors such as type of 
material, gauge, size, etc. Differentiated standard rates are 
applied to each classification and the aggregate constitutes the 
current performance budget for the day. These figures, with 
corresponding actual costs, are furnished in a daily report to 
various interested levels of plant management. The figures are 
also carried forward daily, thereby showing the variance position 
at any time during the month. The total for the month at the 
differentiated standard rate mentioned, thus accumulated and 
compared with actual cost, permits determination of the current 
performance budget for the month. 


Accounting Control of Inventories 


Accounting control of production and inventories is based on 
information recorded on the procedural basis of this system, ie, 
the material identification card. When we last mentioned this 
card, it was traveling with the material from operation to oper- 
ation bearing production data transcribed from the flaps before 
they were detached. For material on hand at time of physical 
inventories, these cards not only show weights but provide definite 
determination as to value of the product in whatever stage found, 
as the record shows material used in producing, treatments re 
ceived, etc. 

Proper inventory account classification is maintained for sig- 
nificant product groupings. Inventory values are computed im 
accordance with above described principles and processed through 
the applicable inventory accounts. Values for production-in- 
process inventories increase progressively at each stage of process- 
ing, until completed. Inventory dollar balances therefore repre 
sent the aggregate of standard product costs, whether finished or 
in process. Therefore, it will be seen that the basis of the system 
is the standard specification cost. 

Because of the diversity of treatment specifications, gauges 
and sizes, etc., it is esser:tial for control purposes that perpetual 
inventories of work in process and finished products be main- 
tained. There are two features of control to be considered, 
namely, (1) control over production recording and progress of 
operations, and (2) accounting control over perpetual inventories. 
Control over production recording and progress of operations, a8 
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has been indicated during the course of the paper, is maintained 
by use of the production in progress and inventory control system. 
Exhibit 4 shows an example of a typical order, with postings by 
lifts through the various processes, namely: hot roll, cold roll, 
box anneal, galvanize, and corrugate. Shipments are posted, and 
balance, if any, brought forward. Accounting control over per- 
petual inventories consists of maintaining principal control ac- 
counts by work-in-process and finished products, which are 
grouped according to a broad product classification, such as hot 
rolled sheets, galvanized sheets, galvanized formed sheets, etc. 
Subcontrols are also maintained by treatment specification, which 
in turn are classified as to material used, method of rolling, treat- 
ments received, and gauge and size grouping. 


Transfers of Excess Production: Recording Rejects 


Because of the rigid inspection necessary to maintain a high 
quality product, numerous pieces are scrapped or rejected during 
the various production processes. For that reason it is sometimes 
necessary to schedule production in excess of actual order require- 
ments. Therefore, in cases where quality product is produced 
with less than anticipated rejections, over-production will result. 
All new orders are checked against records of excess stock before 
scheduling for production. Excess that may be applied to a cur- 
rent order is earmarked for that particular order. Excess stock 
applied to new orders is transferred to the new schedule number 
by inventory clerks upon receipt of information furnished by the 
production department. 

Even in the case of rejected material a careful record must be 
maintained. A perpetual inventory of rejects proves of invaluable 
aid for use in filling and scheduling orders for secondary product, 
and is also necessary for complete accounting control of inventory. 
Implementing Operating and Accounting Objectives 

In presenting this case study, the examples given have been 
kept to the simplest form to illustrate the system. However, in 
actual practice, the processing information becomes complex due 
to the multitude of product classes and sizes. The system, by 
reason of its flexibility, has been found to meet the needs of 
almost any situation. It is not, however, one requiring only the 
effort of the accounting department. To obtain successful oper- 
ation requires the assistance and enthusiastic cooperation of the 
Operating department, especially in seeing that the identification 
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cards remain with the material at all times. This assistance of 
the operating department is not difficult to obtain as the informa- 
tion furnished by strict adherence to the plan is the kind of in- 
formation needed in planning and scheduling processes and ship- 
ments. 

The close relationship between accounting control of inven- 
tories and production planning and scheduling requires close co- 
ordination to maintain satisfactory control of the two functions. 
Otherwise, costly duplicated effort and inefficiency would result. 
Basic records such as schedules, production reports, identification 
tickets, shipping documents, etc., originating at various control 
centers, are designed to cover all underlying data common to 
both functions and to permit an orderly summarization and analy- 
sis thereof to the extent of the separate requirements. 
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CONTINUOUS REVIEW OF FORMS, METHODS, 
AND PROCEDURES 


by LAWRENCE P. JENNINGS, 


Member of Office Methods and Procedures Staff, 
Caterpillar Tractor Co., Peoria, Ill. 


The approach afforded by this article to the several important 
phases of the betterment of office routines in an industrial com- 
pony stresses cooperation from proposal to acceptance. Large 

scale innovation is avoided under the procedure outlined but pro- 
vision is made for broad cowerage and continuous review of rou- 
tines in force and the forms and methods which implement them. 


oe and the accounting profession have an in- 

terest in the reduction of office costs through the use of im- 
proved methods. This article, intended to further stimulate such 
interest, describes the establishment and operation of a methods 
group staffed by personnel previously employed in the company 
as accountants or auditors and set up as a part of the accounting 


department. 
Creation of O ffice Methods and Procedures Division 


Caterpillar Tractor Co.’s Office Methods and Procedures Divi- 
sion was created to fill a long-felt need and oft-expressed desire 
for a group of trained employees who would be available to de- 
partment heads for analysis and review of office methods and 
procedures followed in their departments, with a view to sug- 
gesting improvements leading to more economicai operation. It 
was considered desirable that the division be a part of the ac- 
counting department because that department, in itself a major 
office function, is also directly or indirectly involved in most of the 
derical operations performed throughout the company. Every 
member of the original staff was recruited from the internal 
auditing division where the work, of necessity, required an es- 
pecially intimate knowledge of the functions of other departments. 

The position of the new division within the organizational struc- 
ture is the same as any other division in the company. The divi- 
sion manager reports to the general auditor and has only advisory 
authority. This offered assurance at the outset that the division 
would suggest changes rather than order them. The work of the 
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division is carried on by three specialized sections: (1) the forms 
control section, (2) the methods section, and (3) the procedures 
section. The work of each section will be taken up. 


Forms Control Section 


The primary function of the forms control section is to subject 
all of the office forms used by the company to a constant review 
and analysis to determine that, as tools in the hands of clerical 
workers, they are efficient and accomplish necessary work. When 
analysis indicates that a form is not efficient, it becomes the task 
of the forms control section to redesign the form so that it will 
be. Similarly, should a form appear to be accomplishing unneces- 
sary work, the forms control section is expected to take steps to 
eliminate the form from supply. 

In order to carry out its primary function, the forms control 
section has access to every form used by the company. This was 
accomplished when the division first became operational by re- 
questing every department within the company to send to the 
forms control section three copies of every form used. These 
copies were then used to establish three separate files as follows: 


1. Numerical file by form number. 

2. Alphabetical file by the department using the form. 

3. Functional file by the function performed by the form. 

The forms thus filed were not intended to be subjected to 
analysis in themselves but were gathered merely to implement the 
method by which such analysis was to take place on the proper 
occasions for it. The next step was to require that the forms 
control section review all requisitions for the printing of forms 
before the requisitions could be filled. Since a copy of the form 
must accompany the requisition, the section is not only able to take 
up each form on an individual basis but to prevent the possibility 
of new forms being designed and stocked without the knowledge 
of the section. This particular approach to analysis of forms, ie, 
as they are requisitioned, has two distinct advantages. First, it 
is simple. It is entirely self-regulating to the point where in the 
course of one year the section has been able to take up for analysis 
every form used in the company. The second advantage is one 
of timing and costs. Analysis of a form at a time when the sup- 
ply is at a minimum means that—should it become obsolete 
through redesign, replacement, or elimination—there will be 4 
minimum on hand to scrap. 
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The manner in which the forms control section functions is 





re understandingly simple since simplification is the basis for its ex- 
istence. As requisitions are delivered to the section, they are 
in the hands of a forms analyst whose duty it is to care- 
fully scruitinize the fori to determine the following: 
ibject 
eview 1. Is the form properly designed? ‘This is a broad question 
erical covering a variety of things and has been the subject of 
When complete articles and even books. No attempt to outline 
e task form design principles will be made here. The forms analyst 
t will is aided in this phase of his work by various reference pub- 
reces- lications and through frequent contact with manufacturer’s 
‘ps to representatives. 
ontrol 2. Is the information entered on the completed form available 
S was on some other form or report? This is a particularly im- 
y re- portant question since duplication of effort adds nothing but 
o the cost to the operation of the company. The answer may be 
These found in either the functional or the departmental files 
lows: mentioned earlier. By comparing the form being analyzed 
with other forms performing a similar function, it is often 
possible to eliminate one or the other. This not only reduces 
n. costs by the cost of the form and of the labor involved in 
ed to its completion, but may also increase the value of other 
it the forms by extending their usage over greater areas. 
forms 3. Can this form be combined with other forms? Here again 
torms reference is made to the functional and departmental files. 
form Combined forms result in reduced form costs. 
> take 
bility As these items are taken under consideration by the forms 
ledge analyst, he also makes certain routine checks of both the form 
;, ie, and the requisition. For one thing, he compares the quantity be- 
st, it ing requisitioned with the past usage as shown on the requisition. 
n the Should the form be a new form or a revised form, he*makes 
alysis a record of it so that, when printing has been completed, copies 





may be secured for inclusion in the section’s files. After the form 
and the requisition have passed the scrutiny of the forms analyst, 
they are delivered to the section supervisor for his approval. 
Here again the form is subjected to at least some further analysis 
before being released for procurement. 
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Metbods Section 


The primary function of the methods section is to review and 
analyze the office routines of the company to determine that they 
are necessary and are being performed as efficiently as possible. 
One of the first problems faced by any newly-formed methods 
staff is to determine which office routines require attention, out of 
the hundreds performed within the company, and solution to this 
problem is an important step in the progress of the organization, 

As soon as Caterpillar Tractor Co. announced that an office 
methods and procedures division had been established, a few 
department heads addressed letters to the division manager out- 
lining specific problems which they felt merited investigation. 
These letters were assigned numbers to simplify filing until such 
time as a methods analyst might become available to undertake 
study of the situation. By the time the methods staff had been 
assembled, a small backlog of these “project letters” had been built 
up. Today the number of project letters which have crossed the 
desks of the section number into the hundreds and provide the 
basis for every investigation conducted by members of the staff. 

Project letters originate at the following major sources: 


1. Other departments. Most project letters originate outside 
of the division in other departments of the company. De- 
partment heads welcome assistance in the working out of 
knotty problems in both methods and procedures so that de- 
partmental expenses may be reduced. Because department 
heads may accept or reject any solution offered by the 
methods staff, there is no reluctance to ask for assistance. 


bo 


Internal auditing division. Many project letters originate 
at the request of the internal auditing division of the ac 
counting department. During the course of an audit review 

—when it becomes apparent that present practices are un- 

economical or lacking proper internal check features—the 

internal auditing division informs the office methods and 

procedures division. The two divisions then cooperate im 

the development of a new or revised system. 

3. Forms control section. In many instances, the work of the 
forms control section necessitates changes in methods. 
When this situation occurs, the forms control section ini- 
tiates a project letter and works closely with the methods 

section in developing the solution. 
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4. Methods section. Many projects originate within the minds 
of the methods analysts themselves. As investigations are 








"and conducted on various projects, these men are constantly 
they on the alert for poor or improper methods. When such 
sible. methods are observed, the methods analyst making the ob- 
a servation initiates a project letter. 
; eo All project letters are subjected to a preliminary analysis by 
tion: the division manager so that those letters requiring prompt atten- 
office tion can be given early processing. This preliminary analysis 
few often results in an immediate solution since the answer may be- 
oat come at once apparent to the division manager. This latter pos- 
tied: sibility is further explored by routing all new project letters to 
pee every member of the staff before these letters are placed in the 
rte project file to be taken up in proper sequence. 
been As methods projects are undertaken and solutions devised, the 
built methods analysts attempt to embody in these a better way of 
1 the performing office work and thus to provide an affirmative answer 
2 the to some or all of the following questions: 
staff. 1. Is the proposed method quicker than the method being 
superseded ? 
tide 2. Is the proposed method more accurate? 
De- 3. Is the proposed method sound in its internal check aspects? 
st of 4. Is the proposed method cheaper? 
it de- Whe. a practical solution or suggestion has been found, the 
‘ment details are given to operating heads in the form of a “proposal 
y the letter.” Proposal letters also request that comments and sugges- 
ce. tions be made regarding the solution. When such proposal letters 
‘inate are returned to the methods analyst, it is his responsibility to 
- reconcile all differences. When complete accord has been reached, 
view: the project is closed by the issuance of either a memorandum or 
es a completely new procedure (approved by the department head 
ie or heads affected), depending upon the degree of change necessary 
- to put the new method into effect. 
“<< Procedures Section 
£ the Since procedure writing is something of an art, this phase 
hods of the work has been delegated to a separate section, the pro- 
. ll cedures section. The function of this section is not only to write 
} thods new procedures born of new methods but also to reduce to writ- 


ing many well-established procedures which heretofore have not 
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received such treatment. Although not all-inclusive, the following 
list shows some of the uses to which such procedures have been 
put to increase efficiency and reduce costs. 


































1. Instructing new employees. 

2. Guiding employees and supervisors alike in the performance 

é of infrequent, complex systems. 

3. Settling questions of jurisdiction. 

4. Reducing company operating rules to writing for the bene- 
fit of auditors, both public and internal. 


Conclusion 

In reviewing tue organization and function of the office meth- 
ods and proceures division, it is felt that certain points warrant 
restatement since they represent workable solutions to problems 
facing any organization contemplating the installation of a meth- 
ods staff as part of a cost reduction program. These points are: 


1. The division is part of the accounting department, the de- 
partment most closely related to all office functions. 
; 2. The division is staffed by accountants, a group already 
familiar with most office routines. 
3. The division functions entirely as a service organization 
rather than a group with superdepartmental authority. 


How well the division has fulfilled its primary function may be 

measured by the following accomplishments : 

1. Of the more than 3,000 printed forms reviewed during the 
first nine months of operation, 482 forms were eliminated RETA 
and 104 forms were created, resulting in a net reduction of ME 
378 forms, In addition to the direct cost reduction resulting 
from the elimination of these forms, a much larger cost re- 
duction was realized through the elimination of routines COST 
which were required to complete the forms. RET 

2. Eighty-one projects were completed during this period, 
which resulted in the revision of fourteen major systems 





and the establishment of twelve new systems with measur- USE « 
able annual savings to the company of many thousands of SAI 
dollars. PH, 





The office methods and procedures division is now one yeaf 
old. During its first year of operation, it has proved to be a valt- 
able force in our company-wide cost reduction program. In our 
opinion, that value will increase in the future. 






